W. Chou October 1988
To evaluate the dynamic emittance growth due to ground motions for a synchrotron light source, a method using the so-called transfer function is suggested in Ref. For a continuous spectrum of ground vibrations, the total emittance
growth is just the integral of over the frequency region.
£
Ref.
1 gives an approximate formula for calculating ~ and Ay.
.s tpropagation velocity of sound wave in the ground is assumed to be 2500 mise 
is the pth phase angle and is equal to
is the pth damping factor, which determines the height and the width of the pth resonant peak.
The two quantities M(P) and 4>p have universal forms and are reproduced here in Fig. 2 as a convenient reference. One sees that when f is much less than the pth natural frequency fp' we have M(P) ~ 1 and 4>p ~ 0; whereas when f » fp'
we have M(P) ~ 0 and 4>p ~ ~. Table 2 . More resonant peaks are expected if higher order (>5) modes are taken into account.
Note:
Table 2
The Vibration Magnification Factor By combining Eqs. (1) - (4), one can estimate the allowed vibration magnitudes of the ground for a given emittance growth, say 10%; these are shown in Fig. 5 . The rising tails in the high-frequency region of Fig. 5 are somewhat deceptive--they would go up and down repeatedly if more higher order modes were taken into consideration. Since the low-frequency region is our main concern, the lower left corners of both graphs in Fig. 5 are enlarged in i: ' ... ' .":. ,",.: :", .....
The dynamic amplification factor M and the phase angle ~ of the pth mode. x (inches) Fig. 3 . The first five normal modes of the long girder in the dispersive straight section of the APS.
Frequency (Hz) Fig. 4 . The vibration magnification factor ~ of the long girder system. 
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